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(54) MAPABJMNECKAH flOPHHPYIOmAH 
TO/IOBKA 

(57) M3o6peTeHne othocmtc* k He<frTeAo6biB3- 
K>tueu npOM-CTM m npeAHa3H3MeHO 6ype- 

HMfl M 3KCn/iyaT3UMM BOA*HUX. He<t>TflHUX M 

ra30Bux CKBaxMH. Ue/ib - noBbiujeHne 3<t>4>eic- 
tmbhoctm pa6oTbi rwApaB/iimecKOM AopHnpyio- 
mew ro/iOBKM 3a cseT o6ecne4eHwi 
CTa6M/iM3aqnM nonorceHUfl hoabmxhwx cexTo- 
Pob bo BpeMA pa6oTbi. fl/ia 3Toro aepxHww w 



HM)KHMM TOpUbl nOA«M)KHblX CeKTOpOB BbinO/1- 
HeHbl B PpOAO/lbHOMCeMeHMM TMAPaB/lMMeCKOM 

AOpHMpyioiueM ro/iOBKM c oxpyrneHMeM no pa- 
Awycy. paBHOMy no/iOBMHe a/ihhu noABMWHo- 
ro cexTopa b npoAO/ibHOM ceneHnn c ueHtpoM 
b paBHoyAa^eHHOM ot sepxHero m HMWHero 
topuob cexTopa tomkc MaiccMMa/ibHWM A^a- 
MCTp b nonepeMHOM ceneHMw paGonew nosep- 

XHOCTM CeKTOpOB BbinOflHGH H3 paCCTOJIHMW . 

onpeAe/i«eMOM no MaTeManmecKOM 4>-/ie. ot 
oepxHwx TopqoB cexTopos. HocneAMMe b pa6o- 
mcm no/ioweHMH nepeMemaiOTca 6e3 nepexo- 
cob. mto C03AaeT HawBbiroAHefiwwe yc/iOBwa 
pa6oTbi cexTopoB m ynpyrow TpySqaTOM am3<|>- 
parMbi, yMeHbtuaeT oceBbie n paAna/ibHbie na- 
rpy3KM Ha AeTa/w to/iobkii m HKT. Ha kotopwx 
cnycxaeTCfl ro/ioaxa, m noButuaeT xanecTBO . 
paciuwpfleMoro n/iacTbipa b o6caAHOrt Tpy6e. 
BbinonneHwe topuob cexTopoB no paAnycy mc- 
KinosaeT 3aKnnHMBaHne m o6pa30saHMe ico/ib- 
ueaoro 3a3opa MexAY ccxropaMM w 4>/i3HueM 
b c/iynae noaopota cexTopoe. 3 wn. 



M3o6peTeHne OTHOCMTcn k He<t>TeAo6biBa- 
toiue* npoMuiu/ieHHOCTH. a m3cthoctm k 6ype- 

HMK) M 3KCn/iyaTaUMM BOAWMWX. He<J>TflHMX M 

ra30Bbix CKBaxcuH Ann ycraHOBKu nepexpbiBa- 
Te/iew b CKBaxMHax c qenbio BoccTaHOB/ieHMn 

repMeTWHHOCTM 06C3AHblX KO/IOHH. 

Ue/ibio M3o6peTeHMA AB/iaeTca noBwtue- 

HMe 3<J>4>eXTMBH0CTW pd60TU FMApaB/IMMeCKOM 

AopHwpyioinew ronoBxw 3a cneT o6ecneMeHnsi 
cTa6n/iM3aMnn no/ioxeHUH noABHxnux cexTo- 
poe bq BpeM» pa6oTbi. 

Ha <^nr. 1 cxeMaTMMHo npeACTasneHa tma* 
paa/iHMecKafl AopHnpyioma« ro/iOBxa. nonepen- 
HbiA pa3pe3; Ha <J>wr. 2 - to xe, c noBepnyTbiMn 
cexropaMM b pa6o*4eM no/ioxceHuu: Ha <t>nr. 3 - 
cxeMa cm/I. AencTByiomMx na cexTop. 



fMApaB/iMMecKafl AopHnpyioman ro/iOBxa 
HMeeT no/iyio imanry 1. Ha xoTopyio OAGTa 
ynpyraa Tpy6MdTan A^a<t>parMa 3. Me^AY 
4»nanuaMii 2 noMetueHbi noABMXHbie cexTopa 
4. BepxHMM m hmxhmm Topubi cexTopoB. npn- 
/leraiomHe k <{>/taHaaM. Bbino/ineHU b npoAO/ib- 
hom ceneHMM AopHMpytoujeM to/iobkh co 
cxpyrneHweM no paAwycy. paBHOMy no/iOBMHe 
A/iHHbi cexTopa b npoAO/ibHOM n/iocxocTii c 
ueHTpOM b pdBHoyAa/ieHHOrt ot BepxHero n 
HHXHero topuob noABM^cHoro cexTopa tomkc 
a MaKCMMa/ibHbiw AnaMeTp b nonepeMHOM ce- 
seHnw ruApaB/iMsecKOM AopnupyioiMeM ro/io- 
b km pa6osei4 noBepxHocTn cexTopoB. 
xoHTaxTMpy»OLueM c pacuinpneMbiM n/iacTbi- 
peM. BbinonHeH hs paccTonntiH X ot BepxHHX 
topuob noABMXHbix cextopoB B npOAO/lbHOM 
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ceneHMM noc/ieAHwx. onpeAe^neMOM e coot- 
86tctbmm co uieAytouieu aaeMCMMocTbio: 

X=^-H(0.3+sln/?). 

W L - A^MHa noABMXHoro ceidopa b npo- 
AO/ibHofl nnocxoc™; 

H - paccTOHHwe mokay np*M0&, napa/i- 
zie/ibHoA npoAOiibHOM ocm xopnyca, npoxoA"- 
mefi nepea paBHoyAaneHHyio ot aepxHero m 
HHXHero topuob noABMKHoro ceKTopa Towxy, 

M TOHXOfl nOABMKHOrO CeXTOpa, MaKCMM3/lbHO 

yAaneHHOft ot npoAO/ibnoft ocm xopnyca: 

/?- yron nax/ioHa x npoAO/ibHoft ocm rMA- 
pas/iMMecxo* AOpHMpyiome* ronoBKM pa6o4eft 
nooepxHOCTM noABMXHoro cexropa. 

K noBepxHocTH, npuneraioiueM k Ana<t>- 
pame, xaxAoro BToporo noABM»cHoro cexTOpa 
npucoeAMHeHw MeTa/i/iimecKMe n/iacTMMbi 5. K 
nnacTMHaM co CTopoHbi AMa<t>parMbt npwcoe- 

AHHeHbl npOKJldAKtf 6 M3 n/10TH0M TK3HH T3K. 

hto xpaa TKdHM BbicTynaiOT 3a xpaa n/iacTMH 5. 

npM C03A3HMM AdB/ieHHft B yCTpOWCTBe., 

Tpy6HaT3fl AMa<J>parMa 3 pacuiupaeTCfl m pa3- 
ABwraeT ceKTopu 4 ao ynopa nepea n/iacTbipb 
8 b pe m o m tm py e My k> Tpy6y 7. flpM 3tom o6pa- 
3yioiuii«cfl MexAy cexTopaMM 6okobom 333op 
nepexpuBaeTcsi BbiCTynaioutMMM sacTHMw 
nnacTMH 5. xoTopwe npnxnMaK>TCfl AMa<t>par- 
Moft k onopHbiH noBepxHocT»M CMe*Hbix cex- 
topob, a xpaa npoxnaAOK noArw6aK)Tc». 
aaxpusaw ocTaBiunecfl 3a3opw no xpa«M n/ia- 
ctmh. ripw npoTwrMBaHMw ro/tOBKM qeoea n/ia- 
CTbipb cexropbj 4 Bee BpeMn ocTaion:* 
napa/i/ie/ibHbiMM ocm to/iobkh. Flpw aaxo/ie 
(m/im BbtxoAe) ro/ioBKM b nnacTbipb 8 cexTopa 

H3XJ10HflK)TC» 00 OTHOUJeHMK) K OCM TO/IOBKM. 

npw 3TOM MAeT TO/ibxo nepepacnpeAeneHwe 
x/iMHOBoro TopuoBoro aaaopa y c AayxcTopoH- 
Hero Ma oahoctopohhhh 2y M aicc. mo o6pa3oaa- 
hmji CKB03Horo xonbueBoro 333opa MexAy 
<J>/iaHueM 2 m cexTopaMw 4 He nponcxoAMT, a 
K/iMHOBue 333opu 3ano/iHaK>TCfl npox/iaAxa- 
mm M3 TKdHM. Bbino/iHeHne pafkweft noBepx- 
moctw, KOHTaxTupyjotueM c pacmwpneMUM 
n/iacTbipeM noABMKHux cexropoe co CMeme- 
HMeM MaxcMManbHoro AMaMerpa. npuBOAMT k 



mx napa/i/ie/ibHOMy nepeMeutentiK) a pa6oneM 
nonoxeHMM 6e3 nepexocoe, mo C03AaeT HaM- 
BuroAHeMuiMe yc/iOBun pa6oTbi a/ib cexTopos 
m ynpyrow Tpy6MaTow Ana<t>parMw. yMeHbujaeT 

5 oceawe m paAMa/ibHwe Harpy3XM Ha AeTa/iM 
ro/ioBKM m HacocHo-xoMnpeccopHwe Tpy6bi, 
Ha xoTopwx cnycxaeTcn ro/ioBka, m noBwuiaeT 
xanecTBO npn/ieraHMA pacumpneMoro n/tacTbi- 
pa k o6caAHOM Tpy6e. 

10 8btno/iHeHMe topuob cexTopoB no paAMy- 
cy McioiioMaeT 3ax/iMHMBaHMe m o6pa3osaHMe 
xo/ibueBoro 3a3opa MexAy cexTopaMM h 4>/iaH- 
MeM b c/iysae noeopoia cexTopoB. 
Oopny/ia M3o6peTeHMP 

15 TMApaBniiHecKafl AopHMpyioiuaw ro/iOBKef 
no aBT. cb. N: 641070. OT/iMtaiotiiaflc* 

TeM, MTO, C Ue/lbK) nOBbllUeHMfl 34><{>eKTMBHOCTM 

pa6oTbi rMApaanMsecKOM AopHMpyioiueA ro/io- 
bkm 3acnei o6ecneMeHM» cTa6M/iM3aMnn no/io- 

20 xeHMff noABMXHwx cexTopos bo BpeMn 
pa6oTU. BepxHuvi m hhxhmm Topqw noABMX* 
Hbix cexTopoB Bwno/iHeHbi b npoAO/ibMOM ce- 
MeHVM mApaam«ecxo« AOpHvipyKXne^ ronoBKM c6 
cxpyrneHMeM no p^AMycy. paBMOMy rxvx)BMHe ahm - 

25 Hbi noABMXHoro cexTopa b ynoMAHyroM cese- 
hmm c ueHTpoM b pa BHoyAan eHHOfl OT 
BepxHero m HMxcneroTopuoB noABMXHoro cex- 
Topa TOMxe. a MdKCMMd/tbHbjft AMdMeTp 8 none- 
peMHOM ceneHMM pa60MeM nosepxHocTM 

30 noABMKMwx cexTopos Bbfno/iHeH na paccTon- 

HMM X OT BepXHMX TOPUOS nOABMXHWX CCKTO- 

poa. onpeAe/ifieMOM & cootbctctbhh co 
c/ieAy»omeM 3aBMCMMocTbio: 



35 



X=^-H(0.3+sln^). 



rAe L - A^MHa noABMXHoro cexTopa b npo- 
AO/ibHow nnocKOCTM: 
40 H - paccTOAHne MOKAy np»Mofi. napan- 
zienbHOM npoAO/ibMOM ocm xopnyca, npoxOA»* 
iueft Mepe3 paaHoyAa/ieHHyx) ot eepxnero m 
HMMHero topuob noABM^KHoro cexTopa Tosxy. 

M TOMXOft nOABMKHOrO CeXTOpa, MdKCMMd/lbHO 

45 yAaneHHOii ot npOAo/ibHOM ocm xopnyca; 

fi-yron nax/iona x npOAO/ibHOM ocm tma- 
paB/iMMecxoM AopHiipywmeM ro/iosxti p36osevi 
noBepxHOCTM noABMXHoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig, 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 



A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 



where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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